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Aviation Rulemaking Advisory
Committee; Transport Alrplane and
Engine Subcommiitee; Hydraulic Test
Harmonization Working Group

AGENCY: Federal Aviation
Administration (FAA), DOT.

ACTION: Notice of establishment of
hydraulic test harmonization working

group.

SUMMARY: Notice is given of the
establishment of the Hydraulic Test
Harmonization Working Group of the
Transport Airplane and Engine
Subcommittese. This notice informs the
public of the activities of the Transport
Airplene and Engine Subcommittee of
the Aviation Rulemaking Advisory
Committee.

FOR FURTHER INFORMATION CONTACT:

Mr. William J. (Joe) Sullivan, Executive
Director, Transport Airplane and Engine
Subcommittee, Aircraft Certification
Service (AIR-3), 800 Independence
Avenue, SW., Washington, DC 20591,
Telephone: (202) 267-9554; FAX: (202)
267-5364.

SUPPLEMENTARY INFORMATION: Federal
Aviation Administration (FAA) .
established an Aviation Rulemaking
Advisory Committee (56 FR 2190,
January 22, 1991) which held its first
meeting on May 23, 1991 (56 FR 20492,
May 3, 1991). The Transport Airplane

and Engine Subcommittee was
established at that meeting to provide
advice and recommendations to the
Director, Aircraft Certification Service,
FAA, regarding the airworthiness
standards for tmnsg:: airplanes,
engines and prope in parts 25, 33
and 35 of the Federal Aviation
Re)gulaﬁons (14 CFR parts 25, 33 and
35).

The FAA announced at the Joint
Aviation Authorities (JAA)—Federal
Aviation Administration (FAA) )
Harmonization Conference in Toronto,
Ontario, Canada, (June 2-§, 1992) that it
would consolidate within the Aviation
Rulemaking Advisory Committee
structure an ongoing objective to
‘‘harmonize” the Joint Aviation
Requirement (JAR) and the Federal
Aviaticn Regulations (FAR). Coincident
with that announcement, the FAA
assigned to the Transport Airplane and
Engine Subcommittee those proj
related to JAR/FAR 25, 33 and 35
harmonization which were then in the
process of being coordinated between
the JAA and the FAA. The
harmonization process included the
intention to present the results of JAA/ -
FAA coordination to the public in the
form of either a Notice of Proposed
Rulemaking or an advisory circular—an
objective comparable to and compatible
with that assigned to the Aviation
Rulemaking Advisory Committee. The
Transport Airplane and Engine
Subcommittee, consequently,
established the Hydraulic Test
Harmonization Working Group.

Specifically, the Working Group’s task
is the following:

The Hydrauﬁc Test Harmonization
Working Group is charged with making
recommendations to the Transport
Airplane and Engine Subcommittee
concerning the FAA disposition of the
following subject recently coordinated
between the JAA and the FAA:

Hydraulic Systems and Test
Conditions: Make recommendations
concerning new or revised requirements
for hydraulic systems and the associated
test conditions for hydraulic systems
installed in transport category airplanes
(FAR 25.1435),

Reports:

A. Recommend time line(s) for
completion of the task, including
rationale, for Subcommittee
consideration at the meeting of the
subcommittee held following
publication of this notice.

B. Give a detailed conceptual
Ppresentation on each task to the
Subcommittee before proceeding with
the work stated under items C, below.

C. Draft a Notice of Proposed
Rulemaking the task proposing new or

revised requirements, a supporting
economic analysis, and other required
analysis, with any other collateral
documents (such as Advisory Circulars)
the Working Group determines to be
needed.

D. Give a status report on each task at
each meeting of the Subcommittes.

The Hydraulic Test Harmonization
Working Group will be comprised of
experts from those organizations having
an interest in the tasks assigned. A
Working Group member need not
necessarily be a representative of one of
the organizations of the parent
Transport Airplane and Engine
Subcommittee or of the full Aviation
Rulemaking Advisory Committee. An
individual who has expertise in the
subject matter and wishes to become a
member of the Working Group should
write the person listed under the
caption FOR FURTHER INFORMATION
CONTACT expressing that desire,
describing his or her interest in the task,
and the expertise he or she would bring
to the Working Group. The request will
be reviewed with the Subcommittee and
Working Group Chairs and the
individual will be advised whether or
not the request can be accommodated.

The Secretary of Transportation has

- determined that the information and use

of the Aviation Rulemaking Advisory
Committee and its subcommittees are
necessary in the public interest in
connection with the performance of
duties of the FAA by law. Meetings of
the full Committee and any
subcommittees will be open to the
public except as authorized by section
10(d) of the Federal Advisory
Committee Act. Meetings of the
Hydraulic Test Harmonization Working
Group will not be open to the public
except to the extent that individuals
with an interest and expertise are
selected to participate. No public
announcement of Working Group
meetings will be made. ‘

Issued in Washington, DC, on December 4,
1992, '
William J. Sullivan,
Executive Director, Transport Airplane and
Engine Subcommittee, Aviation Rulemaking
Advisory Committee.
[FR Doc. 92-30116 Filed 12-10-92; 8:45 am)
BILLING CODE 4610-13-M
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Gerald R. Mack Boeing Commercial Airplane Group

Director P.O. Box 3707, #MS 67-UM
‘W
dem-(

Airplane Certification Seattle, WA 98124-2207
Mr. Anthony J. Broderick (AVR-1)

Associate Administrator for Regulations and Compliance
Department of Transportation

Federal Aviation Administration

800 Independence Avenue, S.W.

Washington DC 20591

November 6, 1995
B-T01B-ARAC-95-009

Dear Mr. Broderick:
BOLFING
On behalf of the Aviation Rulemaking Advisory Committee, | am pleased to
submit the enclosed draft NPRM and draft AC action on the following

subjects:-
I4

NPRM Revision of Hydraulic Systems Airworthiness
Standards to Harmonize with European
Airworthiness Standards for Transport
Category Airplanes

AC 25.1435-1 Hydraulic System Certification Tests, and
Analysis
L
The enclosed package is in thé form of a Notice of Proposed Rule Making,
including preamble, draft rule, economic analysis and legal analysis, and a
final draft Advisory Circular AC 25.1435-1 on Hydraulic System Certification
Tests, and Analysis. The package was developed by the Hydraulic Test
Harmonization' Working Group (WG) chaired by Jim Draxler of the Boeing
Company The membership of the group is a good balance of interested
parties in the U.S., Europe and Canada. The group is currently focusing on
other issues tasked tothe WG, but can be available if needed for docket
review.

The members of ARAC appreciate the opportunity to participate in the FAA
Rulemaking process and fully endorse this recommendation.

Sincerely,

AR Bewne

Gerald R. Mack

Assistant Chairman

Transport Airplane & Engine Issues Group
Aviation Rulemaking Advisory Committee

Enclosure

cc: M. Borfitz (617) 238-7199
J. Draxler 02-JX
S. Miller 227-1320
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( 800 Independence Ave.. SW.

US.Department Washington, D.C. 20591
of Transportation

Federal Aviation
Administration

DEC 22 1995

Mr. Gerald R. Mack

Aviation Rulemaking Advisory Committee
Boeing Commercial Airplane Group

P.O. Box 3707, M/S 67-UM

Seattle, WA 98124-2207

Dear Mr. Mack:

Thank you for your November 6 letter forwarding the Aviation Rulemaking Advisory
Committee's (ARAC) recommendation for rulemaking on Revision of Hydraulic
Systems Airworthiness Standards to Harmonize with European Airworthiness Standards
for Transport Category Airplanes, and the associated draft advisory circular on
Hydraulic System Certification Tests, and Analysis.

The recommendation was submitted in a format suitable for processing and, therefore,
will be presented to the Federal Aviation Administration management as quickly as
possible. I would like to thank the aviation community, and particularly the Hydraulic
Test Harmonization Working Group, for its commitment to ARAC and its interest in
this matter. We pledge to consider your recommendation as a high-priority action.

Sincerely,

/5t

Anfhony J. Broderick
Associate Administrator for
Regulation and Certification
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[4910-13] | X August 31, 1995

DEPARTMENT OF TRANSPORTATION

Federal Aviation Administration

[14 CFR part 25]

[Docket No. xxxxx; Notice No. ]

RIN:

Revision of Hydraulic Systems Airworthiness Standards to Harmonize with
European Airwortlfiness Standards for Transport Category Airplanes.

AGENCY: Federal Aviation Administration, DOT.

ACTION: Notice of proposed rulemaking.

SUMMARY: This notice proposes to amend the airworthiness standards for transport
category airplanes to harmonize hydraulic systems design and test requirements with
standards proposed for the European joint Aviation Requirements (JAR). These
proposals were developed in cooperation with the Joint Aviation Authorities (JAA) of
Europe and the U.S. and European aviation industry through the Aviation Rulemaking
Advisory Committee (ARAC). These changes are intended to benefit the public interest
by standardizing certain reqtiirements, concepts, and procedures contained in the
airworthiness standards without reducing and potentially enhancing the current level of
safety. .'

DATES: Comments must be received on or before [ insert date 90/120 days from date of
bub]ication].

ADDRESSES: Comments on this notice may be mailed in triplicate to: Federal Aviation

Administration, Office of the Chief Counsel, Attention: Rules Docket (AGC-200),



Docket No. xxxxx, 800 Independence Avenue SW., Washington, DC 20591; or delivered
in triplicate to: Room 915G, 800 Independence Avenue SW., Washington, DC 20591.
Comments delivered must be marked Docket No. xxxxx. Comments may be examined in
Room 915G weekdays, except Federal holidays, between 8:30 a.m. and 5:00 p.m. In
addition, the FAA is maintaining an information docket of comments in the Transport
Airplane Directorate (ANM-100), Federal Aviation Administration, Northwest Mountain
Region, 1601 Lind Avenue SW., Renton, WA 98055-4056. Comments in the
information docket may be examined weekdays, except Federal holidays, between 7:30
a.m. and 4:00 p.m.

FOR FURTHER II‘&FORMA’I‘ION CONTACT: Mahinder K. Wahi, Flight Test and
Systems Branch, ANM-111, Transport Airplane Directorate, Aircraft Certification
Service, FAA, 1601 Lind Avenue SW., Renton, WA 98055-4056; telephone (206)
227-2142; facsimile (206) 227-1320. '

SUPPLEMENTARY INFORMATION:

Comments Invited :

Interested persons are invited to participate in this proposed rulemaking by submitting
such written data, views, or arguments as they may desire. Comments relating to any
environmental, energy, or economic impact that might result from adépting the proposals -
contained in this notice are invited. ‘Substantive comments should be accompanied by
cost estimates. Commenters should identify the regulatory docket or notice number and
submit comments in triplicate to the Rules Docket address above. All comments received
on or before the closing date for comments will be considered by thg Administrator
before taking action on this propdsed rulemaking. The proposals contained in this notice
may be changed in light of comments received. All comments received will be available

in the Rules Docket, both before and after the comment period closing date, for



examination by interested persons. A report summarizing each substantive public contact
with FAA personnel concerning this rulemaking will be filed in the docket. Persons
wishing the FAA to acknowledge receipt of their comments must submit with those
comments a self-addressed, stamped postcard on which is stated: "Comments to Docket
No. xxxxx." The postcard will be date stamped and returned to the commenter.
Availability of the NPRM
Any person may obtain a copy of this notice by submitting a request to the Federal

Aviation Administration (FAA), Office of Public Affairs, Attention: Public Inquiry
Center, APA-230, 800 Independence Avenue SW., Washington, DC 20591; or by calling
(202) 267-3484. The”notice number of this NPRM must be identified in all
communications. Persons interested in being placed on a mailing list for future
rulemaking documents should also request a copy of Advisory Circular No. 11-2A,
Notice of Proposed Rulemaking Distribution System, which describes the application
procedure. *
Background

The airworthiness standards for transport category airplanes are contained in 14
CFR part 25. Manufacturers of transport category airplanes must show that each airplane
they produce of a different type design complies with the relevant standards of part 25.
These standards apply to a.irp'lanes manufactured within the U.S. for use by U.S.-
registered operators and to airplanes manufactured in other countries and imported under
a bilateral airworthiness agreement. ”

In Eﬁrope, the Joint Aviation Requirements (JAR-25) were developed by the Joint
Aviation Authorities (JAA) to provide a common set of airworthiness standards for use
within the European aviation community. The airworthiness standards for European type

certification of transport category airplanes, JAR-25, are based on pért 25 of the FAR.



Airplanes certificated to the JAR-25 standards, including airplanes manufactured in the
U.S. for export to Europe, receive type certificates that are accepted by the aircraft
certification authorities of 23 European countries.

Although part 25 and JAR-25 are very similar, they are not identical. Differences
between the FAR and the JAR can result in substantial additional costs when airplanes
are type certificated to both standards. These additional costs, however, frequently do not
bring about an increase in safety. For example, part 25 and JAR-25 may use different
means to accomplish the same safety intent. In this case, the manufacturer is usually
burdened with meeting both requirements, although the level of safety is not increased
correspondingly. R;cognizing that a common set of standards would not only
economically benefit the aviation industry, but would also maintain the necessary high
level of safety, the FAA and JAA consider harmonization to be a high priority.

In 1988, the FAA, in cooperation with the JAA and other organizations
representing the American and Eur?pean aerospace industries, began a process to
- harmonize the airworthiness requirements of the United States and the airworthiness
requirements of Europe, especially in the areas of F light Test and Structures.

In 1992, thg‘ﬁ;nnonization effort was undertaken by the ARAC. A working group of-
industry and government hydraulic systems specialists of Europe and the United States
was chartered by notice in t};e Federal Register (57 FR 58843, December 12, 1992). The
working group was tasked to develop a draft notice of proposed rulemaking (NPRM) and
any collateral documents, such as advisory circulars, concerning new or revised
requirements for hydraulic systems, and the associated test conditions for hydraulic
;ystcms, installed in transport category airplanes (§ 25.1435). The JAA is to develop a

similar proposal to amend JAR-25, as necessary, to achieve harmonization. -



The rulemaking proposal contained in this notice was developed by the Hydraulic
Systems Harmonization Working Group. It was presented to the FAA by the ARAC as a

recommendation.

The Aviation Rulemaking Advisory Committee

The ARAC was formally established by the FAA on January 22, 1991 (56 FR
2190) to provide advice and recommendations concerning the full range of the FAA's
safety-related rulemaking activity. This advice was sought to develop better rules in less
overall time using fewer FAA resources than are currently needed. The committee
provides the opportu:’fity for the FAA to obtain firsthand information and insight from
interested parties regarding proposed new rules or revisions of existing rules.

There are 64 member organizatiohs on the committee, representing a wide range
of interests within the aviation community. Meetings of the committee are open to the
- public, except as authorized by sectign 10(d) of the Federal Advisory Committee Act.

The ARAC establishes working groups to develop proposals to recommend to the
FAA for resolving specific issues. Tasks assigned to working groups are published in the
Federal Register. Although working group meetings are not generally open to the public,
all interested parties are invited to participate as working group members. - Working
groups report directly to the ARAC, and the ARAC must concur with a working group
proposal before that proposal can be presented to the FAA as an advisory committee
recommendation.

The activities of the ARAC will not, however, circumvent the public rulemaking
procedures. After an ARAC recommendation is received and found acceptable by the
FAA, the agency proceeds with the normal public rulemaking procedures. Any ARAC

participation in a rulemaking package will be fully disclosed in the public docket.



Discussion of the Proposals

The FAA proposes amending § 25.1435, Amendment 25-72, as recommended by
the ARAC, to harmonize this section with JAR-25. The JAA intend to publish a Notice
of Proposed Amendment (NPA), also developed by the Hydraulic Systems
Harmonization Working Group, to revise JAR-25 as necessary to ensure harmonization in
those areas for which the proposed amendments differ from the current JAR-25, Change
14. When it is published, the NPA will be placed in the docket for this rulemaking.

Generally, the FAA proposes to: (1) Add appropriate existing-JAR requirements
to achieve harmonization; (2) Move some of the existing regulatory text to an advisory
circular ; (3) Consol?date and/or separate requirement subparagraphs for clarity; and (4)
Revise airplane static proof pressure test requirements to require a complete functional
(dynamic) airplane test at a lower pressure.

A new proposed Advisory Circular (AC) 25.1435-1 has been developed to ensure
consistent application of these propciseq revised standards. Public comments concerning
the AC 25.1435-1 are invited by separate notice published elsewhere in this issue of the
Federal Register. The JAA intend to publish an Advisory Material Joint (AMY)), also
developed by the Harmonization Working Group, to accompany their NPA. The

proposed AC and the proposed AMJ contain harmonized advisory information.
The following is a discussion of the specific proposals prescribed in this NPRM.

Proposal 1. The FAA proposes to replace current § 25.1435(a)(1) to add the existing
requirements of JAR 25.1435(a)(10) and associated Appendix K requirements regarding
design load factors for proof and ultimate pressure conditions for elements of the

hydraulic system (see proposal 2 below regarding current § 25.1435(a)(1)). The proof



and ultimate pressure conditions are defined as the design operating pressure times the
factors of safety. This is done to address unusually high pressures which may be seen in
service, material defécts and differences, manufacturing/construction tolerances and the
consequences of failures (e.g. pressure vessel failure). The proposed load factors, ranging
between 1.5 and 4.0, relate to the design operating pressure (DOP) and apply to tubes,
fittings, pressure vessels containing gas at high pressure (e.g., accumulators) and at low
pressure (e.g. hydraulic reservoirs), hoses, and all other elements.

By adopting these JAR minimum factors of safety standards which currently are
not specifically stated in the FAR, the FAA intends to maintain an existing level of safety
because normal U.Sﬁndustry practices meet or exceed these standards.

DOP is the normal maximum steady pressure. Excluded are reasonable
tolerances and transient pressure effects such as may arise from acceptable pump ripple
or reaction to system functioning or flow demands that may affect fatigue. In localized
areas of systems and system elements the DOP may be different from the DOP for the
system as a whole due to the range (;f ﬁormally anticipated airplane operational, dynamic
and environmental conditions. Such differences must be taken into account. The term

"design operating pressure" would be discussed in AC 25.1435-1.

Proposal 2. The FAA propéses to redesignate the current § 25. 1435(a)(1) as
§ 25.1435(a)(2), delete the word "loads" from "pressure loads" ("loads" is redundant)
and edit some text to avoid repetition. The terms “limit structural load", and a

recommended minimum time to hold pressure would be discussed in AC 25.1435-1.

Proposal 3. The FAA proposes to redesignate the current § 25. 1435(a)(2) as



anew § 25.1435(a)(3), delete the word "loads" from “pressure loads" ("loads" is
redundant) and edit some text to avoid repetition. Theterms "ultimate structural load" and

a minimum time to hold pressure would be discussed in AC 25.1435-1.

Proposal 4. The FAA proposes to add a new § 25.1435(a)(4) that would contain the
current requirements of § 25.1435(b)(2)(i) and (b)(2)(ii) regarding induced loads,
pressure transients, and fatigue as well as the current JAR 25.1435(a)(11) requirements
regarding fatigue design considerations accounting for fluctuating or repeated external or
internal loads and pressure transients. These loads could be structurally or
environmentally indlfced. By delineating these requirements, the FAA intends to ensure
that each element is designed to provide fatigue resistance capability consistent with
anticipated element usage, thus maintaining the current level of safety. The terms
“fatigue”, and "externally induced loads" would be discussed in AC 25.1435-1.

,
Proposal 5. The FAA proposes to ;dd anew § 25:1435(a)(5) that would contain the
- current requirements of § 25.1435(b)(2)(i) through (b)(2)(v), except those addressed
under proposal 4 above, as well as parts of the current JAR 25.1435 (a)(5) and (a)(6)
requirements addressing excessive vibration, abrasion, corrosion, mechanical damage, -
- and the ability to withstand inertia loads. These requirements would be consolidated and
simplified by stating that each element must be designed to perform as intended under all
environmental conditions for which the airplane is certificated. An acceptable means of

compliance would be included in AC 25.1435-1.

Proposal 6. The FAA proposes to add a modified version of the existing JAR

25.1435(a)(2) as § 25.1435(b)(1), requiring means to indicate appropriate system



parameters at a flight crewmember station if (1) the system performs a function necessary
for continued safe flight and landing, or (2) in the event of hydraulic system malfunction,
corrective action by the crew is required to ensure continued safe flight and landing. The
existing JAR2S5.1435(a)(2) requires fluid quantity and pressure indication under specified
circumstances; prior to Amendment 25-72, § 25.1435 contained an identical requirement.
It was considered at the time that this requirement is covered by § 25.1309(c), which
requires that warning information must be provided to alert the crew to unsafe system
operating cenditions, and to enable them to take appropriate corrective action, and the §
25.1435 requirement was therefore deleted. It is, however, now recognized that there is
value in defining inc’i;ication requirements for hydraulic systems and implications of their
loss. The existing level of safety would not be impacted since the FAA is proposing to
adopt an existing industry practice. The term “appropriate system parameters" would be
discussed in AC 25.1435-1. (Note: see proposal 12 below with respect to status of
current § 25.1435(b)(1) requirements). .

Proposal 7. The FAA proposes to replace the current § 25.1435(b)(2) by adding a
modified version of the current JAR 25.1435(a)(4) and (a)(7) to require that each system
have means to ensure that system pressures remain within the design capabilities of each
element. Prior to Amendment 25-72, § 25.1435 contained a requirement that was
identical to the current JAR requirement, but it was characterized as both containing
arbitrary pressure transient limits and unnecessary because the i;ltent is covered under

- §25.1309. The requirement was therefore deleted from § 25.1435. The proposed version
('i’eletes the arbitrary limits but requires that the intent be specifically addressed by

§ 25.1435(b)(2) to ensure consideration of the pressure and volume related transients that

are unique to the hydraulic systems. There would be no impact on level of safety since an



existing industry practice is being adopted. An acceptable means of compliance with §

25.1435(b)(2) would be included in AC 25.1435-1. ~

Proposal 8. The FAA proposes to add a new § 25.1435(b)(3) which contains a modified
version of the existing JAR 25.1435(a)(5) requirements regarding the means to minimize
harmful or hazardous concentrations of the hydraulic fluid or vapors, if liberated in any
form, into the crew and passenger compartments during flight. Prior to Amendment 25-

72, § 25.1435 contained an identical requirement. It was considered at the time that

§ 25.831(b) covers this requirement under a general statement that the vcntxlatlon air

%

must be free of hazardous or harmful gases or vapors. However, § 25.831(b) specifies
allowable limits for carbon monoxide and carbon dioxide, but no other products. It could
be construed that those two gases are the only hazardous products. § 25.1435 is therefore

revised to state the specific requiren}.entr with respect to the hydraulic fluid or vapors.

The JAR requirement currently states, in relevant part, that "there must be a
means to prevent harmful or hazardous concentration of fluid . . ." In recognition of the
fact that absolute prevention is not an achievable objective, the FAA proposes that the
hydraulic sfslem must have "means to minimize the release of harmful or hazardous
concentrations . . ." To show compliance with this requirement, an applicant would have
to show, both that the likelihood of releases has been minimized, and that, if there is suéh
arelease, the concentrations from the release would also be minimized. The level of
safety remains unaffected because it's an existing industry practice to address this issue.
An acceptable means of compliance with § 25.1435( b)(3) and a discussion of the terms

"harmful" and "hazardous" would be included in AC 25.1435-1.

10



Proposal 9. The FAA proposes to redesignate the existing § 25.1435 (c) as
§ 25.1435(b)(4); this is identical to the existing JAR 25.1435(c) requirements regarding
use of flammable hydraulic fluid and fire protection. A discussion of the term

"flammable hydraulic fluid" would be included in AC 25.1435-1.

Proposal 10. The FAA proposes to add a new § 25.1435(b)(S), containing the current
JAR 25.1435(d) requirements that the airplane manufacturer must specify the approved
hydraulic fluid(s) suitable to be used in the system(s) and ensure that the system(s) meet
the applicable placarding requirements of the current § 25.1541. Although it is a standard
U.S. industry practic: to identify the compatible hydraulic fluid on each component's
name plate, the practice may not be universal. In order to minimize the potential use of
incompatible fluids, seals, etc. in any system , it is necessary to include this requirement.
A discussion of mixability of hydraulic fluids would be included in AC 25.1435-1.

-
Proposal 11. Current § 25.1435(b)(§.)' requirements for hydraulic system compliance by
test and analysis would be separated into §§ 25.1435(c), (c)(1) and (c)(2); the list of
environmental factors [current § 25.1435(b)(2)(ii) through (b)(2)(v)] would be moved to
AC 25.1435-1; and, text in the aforementioned sections would be clarified. In addition,
analysis may be used in place of or to supplement testing, where shown to be reliable and
appropriate. A discussion on endurance and fatigue testing, and simulated failures would

be included in AC 25.1435-1.
Efgpgsgl 12. Curent § 25.1435(b)(1) requirements for static testing of a complete

hydraulic system to1.5 times the design operating pressure (without deformation of any

part of the system that would prevent performance of intended function) would be

1



replaced with a new § 25.1435(c)(3) requirement that “the complete hydraulic system
must be functionally tested on the airplane over the ra‘pgc of motion of all associated user
systems". "The test must be conducted at the system relief pressure or 1.25 times the
DOP if a system pressure relief device is not part of the system design." This proposal
reflects the recently granted petition for exemption to the Boeing Company, Regulatory
Docket No. 27384. The petition, any comments received, and a copy of the final
disposition are filed in the assigned regulatory docket and are available for examination
in the Rules Docket (AGC 200), room 915G, FAA Headquarters Building (FOB 10A),
800 Independence Avenue SW., Washington, DC 20591; telephone (202) 267-3132. A
discussion on relief ;,)ressure settings and an acceptable means of compliance with

§ 25.1435(c)(3) would be included in AC 25.1435-1.

The FAA considers that the proposed functional (i.e., dynamic) test more closely
approximates actual operating conditions than the existing static test. This is because for
the static test, several parts of the system and associated relief valves (including return
lines) may need to be disabled to alfbw'system pressurization at 1.5 times the design
operating pressure because the relief valves are designed to open at a pressure lower than
" 1.5 times the design operating pressure. Although the proposed test pressure would be
lower than 1.5 times the design operating pressure, all elements must still be able to
withstand at least 1.5 times the design operating pressure per current § 25.1435(a)(2)
(proposed § 25.1435(a)(3)), at least retaining and potentially enhancing the current level

of safety by identification of additional dynamic interference problems.

Regulatory Evaluation Summary

Regulatory Evaluation, Regulatory Flexibility Determination, and Trade Impact
Assessment

12



Changes to federal regulations must undergo several economic analyses. First,
Executive Order 12866 directs Federal agencies to promulgate new regulations or modify
existing regulationsi only if the potential benefits to society outweigh the potential costs.
Second, the Regulatory Flexibility Act of 1980 requires agencies to analyze the economic
impact of regulatory changes on small entities. Finally, the Office of Management and
Budget directs agencies to assess the effect of regulatory changes on international trade.
In conducting these assesments, the FAA has determined that this proposed rule:

1) would generate benefits exceeding its costs and is not "significant" as defined in
Executive Order 12866; 2) is not "significant" as defined in DOT's Policies and
Procedures; 3) would not have a significant impact on a substantial number of small
entities; and 4) would lessen restraints on international trade. These analyses, available

in the docket, are summarized below.

Costs and Benefits .

Manufacturers of small trz;néport category airplanes could experience additional
costs totalling approximately $50,000 per type certification resulting from proposals 1
(design load factors) and 12 (systems clearance check). For manufacturers of large
transport category airplanes, the cost differential could range from a $25,000 cost
reduction (for one manufacturer, resulting from proposal 12) to a $100,000 - $200,000
cost increase (for another manufacturer, resulting from proposal 4).

The proposed changes would increase harmonization and commonality between
American and European airworthiness standards, thereby eliminating unnecessary
duplication of airworthiness requirements and reducing manufacturers' certification costs.
One manufacturer of small transport category airplanes estimated such cost-savings could

range between $30,000 and $90,000 per type certification (pertaining to hydraulic

13



systems only). Corresponding savings for large transport category airplane type
certifications would be several times these amounts. The cost savings from
harmonization would easily exceed the relatively low incremental costs of the rule.
Potential safety enhancement resulting from specification of minimum accepted standards
would supplement these benefits. Consequently, the FAA finds the proposed rule to be
cost-beneficial.

Proposal 1, These changes codify existing industry standards. As such, they
would not result in additional costs for most manufacturers. However, one manufacturer
of small transport category airplanes estimated increased testing costs of approximately
$25,000 per type ccrt"fﬁcation. Codification of the proposed standards would ensure that

current safety levels are retained.

Proposals 2. 3, and 9. There would be no additional costs associated with these
minor changes. .

Proposal 4, Although some of the changes described are new requirements in the
FAR, most American manufacturers of large transport category airplanes are already .in
compliance with the similar current European standards, which had to be met in order to
market airplanes in JAA member countries. The modified testing and -'analysis regimeis -
already in place. Initial first-time costs have already been incurred; such costs have
diminished in recent certifications. Consequently, actual incremental costs would be
negligible. One manufacturer, however, indicated that additional testing and analysis
costs, ranging between $100,000 and $200,000 per type certification, would be incurred
for the first one or two type certifications. Lééming curve efficiencies would likely

reduce these costs thereafter. Manufacturers of small transport category airplanes, on the

other hand, expect no or negligible additional costs attributable to the new fatigue-related
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proposals. Codification of the proposed standards would ensure that minimum

acceptable fatigue requirements are specified with potential for safety enhancement.

Proposals 5.6, 7, 8, and 10, These changes codify existing industry standards and

would not result in additional certification/production costs. Codification of the proposed

standards would ensure that current safety levels are retained.

Proposal 11, There would be no additional costs associated with these revisions.
The use of analysis in lieu of or supplemental to testing may reduce certification costs in

~
some cases.

Proposal 12, Most manufacturers of transport category airplanes would not
experience additional costs associated with dynamic testing of hydraulic systems. In fact,
testing time and associated costs could be reduced to some small extent since, unlike
static testing, the proposed dynamic’te'sting would not entail disabling any system(s) or
otherwise reconfiguring the airplane. One manufacturer of large transport category
airplanes estimates potential savings of approximately $25,000 per type certification in
this regard. However, a manufacturer of small transport category airplanes estimates
$25,000 in additional testing, analysis, and report preparation costs per type certification
attributable to this proposal. The proposed requirements would at least retain, and
potentially enhance, the current level of safety by identification of additional dynamic

interference problems.

B o ! El .! .l. D . .
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The Regulatory Flexibility Act of 1980 (RFA) was enacted by Congress to ensure
that small entities are not unnecessarily or disproportionately burdened by government
regulations. The RFA requires a Regulatory Flexibility Analysis if a rule would have a
significant economic impact, either detrimental or beneﬁcial, on a substantial number of
small entities. FAA Order 2100.14A, Regulatory F lexibility Criteria and Guidance,
prescribes standards for complying with RFA review requirements in FAA rulemaking
actions. The order defines "small entities" in terms of size thresholds, "significant
economic impact” in terms of annualized cost threshold, and "sustantial number" as a
number which is not less than eleven and which is more than one-third of the small

entities subjéct to theﬁi)roposed or final rule.

The proposed rule would affect manufacturers of transport category airplanes produced
under future new airplane type certifications. For manufacturers, Order 2100.14A
specifies a size threshold for classiﬁqgtio,n as a small entity as 75 or fewer employees.
Since no transport category airplane ‘manufacturer has 75 or fewer employees, the
proposed rule would not have a significant economic impact on a substantial number of

small manufacturers.

Intemational Trade Impact Assessment

The proposed rule would not constitute a barrier to international trade, including
the export of American airplanes to foreign countries, and the import of foreign airplanes
into the United States. Instead, the proposed changes to the FAR would harmonize with
cbrresponding existing or proposed standards in the JAR, thereby lessening restraints on

trade.
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Federalism Implications

The amended regulations proposed in this rulemaking would not have substantial
direct effects on the States, on the relationship between the naiional government and the
States, or on the distribution of power and responsibilities among the various levels of
government. Therefore, in accordance with Executive Order 12612, it is determined that
this proposal would not have sufficient federalism implications to warrant preparing a

Federalism Assessment.

Conclusion

Because the ﬁ’roposed changes to standardize specific hydraulic systems test
requirements of part 25 are not expected to result in substantial economic cost, the FAA
has determined that this proposed regulation would not be significant under Executive
Order 12866. Because this is an issue which has not prompted a great deal of public
concern, the FAA has determined that tlllis action is not significant under DOT
Regulatory Policies and Prooedures':44 FR 11034, Fcbruary 25, 1979). In addition since
there are no small entities affected by this proposed rulemaking, the FAA certifies, under
the criteria of the Regulatory Flexibility Act, that this rule, if adopted, will not have a
significant economic impact, positive or negative, on a substantial number of small
entities. An initial regulatory evaluation of the proposal, including a Regulatory
Flexibility Determination and Trade Impact Analysis, has been placed in the docket. A
copy may be obtained by contacting the person identified under FOR FURTHER
INFORMATION CONTACT.
List of Subjects

14 CFR Part 25
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Aircraft, Aviation safety, Federal Aviation Administration, Reporting and
recordkeeping requirements 3
The Proposed Amendments
Accordingly, the Federal Aviation Administration (FAA) proposes to amend 14 CFR

part 25 of the Federal Aviation Regulations (FAR) as follows:
PART 25 - AIRWORTHINESS STANDARDS - TRANSPORT CATEGORY
AIRPLANES
1. The authority citation for part 25 continues to read as follows:

Authority: 49 U.S.C. app. 1344, 1354(a), 1355, 1421, 1423, 1424, 1425, 1428, 1429,
1430; 49 US.C. lOG?g); and 49 CFR 1.47(a).
2. Section 25.1435 is revised to read as follows:
§ 25.1435 Hydraulic systems

(a) Element design.  Each element of the hydraulic system must be designed to:

(1) Withstand the proof pressure without leakage or permanent deformation that
prevents it from performing its inteﬁ;éd function, and the ultimate pressure without
rupture. The proof and ultimate pressures are defined in terms of the design operating

pressure (DOP) as follows:

Element - Proof(xDOP) Ultimate(xDOP)
1. Tubes & fittings. - 1.5 3.0

2. Pressure vessels containing gas

High pressure (e.g., accumulators) 3.0 4.0
Low pressure (e.g., reservoirs) 1.5 3.0
3. Hoses 20 4.0

4. All other elements 1.5 2.0

18



(2) Withstand, without deformation that would prevent it from performing its intended
function, the design operating pressure in combination-with limit structural loads that
may be imposed;

(3) Withstand, without rupture, the design operating pressure multiplied by a factor of
1.5 in combination with ultimate structural load that can reasonably occur
simultaneously;

(4) Withstand the fatigue effects of all cyclic pressures, including transients, and
associated externally induced loads. The fatigue life of the element must take into
account the consequences of element failure; and

(5) Perform as inténded under all environmental conditions for which the airplane is

certificated.

(b) System design.  Each hydraulic system must:

(1) Have means to indicate appropriate system parameters located at a flight crew
member station if s
(i) It performs a function necessary for continued safe flight and landing; or
(i1) In the event of hydraulic system malfunction, corrective action by the crew to ensure
continued safe flight and landing is necessary;

(2) Have means to ensure that system pressures, including transient pressures and
pressures from fluid volumetric changes in elements that are likely to remain closed long
enough for such changes to occur, are within the design capabilities of each element, such
that they meet the requirements defined in § 25.1435(a)(1) through (a)(5);

- (3) Have means to minimize the release of harmful or hazardous concentrations of

hydraulic fluid or vapors into the crew and passenger compartments during flight;
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(4) Meet the applicable requirements of §§ 25.863,25.1183,25.1185, and 25.1189 if a
flammable hydraulic fluid is used; and -

(5) Be designed to use any suitable hydraulic fluid specified by the airplane
manufacturer, which must be identified by appropriate markings as required by
§ 25.1541.

(c) Tests

To demonstrate compliance with § 25.1435 and support compliance with
§ 25.1309, tests must be conducted on the hydraulic system(s), and/or subsystem(s) and
elements, except that analysis may be used in place of or to supplement testing, where
shown to be reliable 4nd appropriate. All internal and external influences must be taken
into account to an extent necessary to evaluate their effects, and to assure reliable system
and element functioning and integration. Failure or unacceptable deficiency of an
element or system must be corrected and be sufficiently retested, where necessary.

(1) The system(s), subsystem(s), or elFment(s) must be subjected to performance,
fatigue, and endurance tests rcprcseri}t.ative of airplane ground and flight operations.

(2) The complete system must be tested to determine proper functional performance
and relation to the other systems, including simulation of relevant failure conditions, and
to support or validate element design.

(3) The complete hydraulic system(s) must be functionally tested on the airplane in
normal operation over the range of motion of all associated user systems. The test must
Atsigm opereting P ressure
be conducted at the system relief pressure or 1.25 times the DOP if a system pressure
relief device is not part of the system design. Clearances between hydraulic system

elements and other systems or structural elements must remain adequate and there must

be no detrimental effects.
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Issued in Washington, D.C., on

f:\home\mkw\hydrul3.doc
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AC 25.1435-1
August 31, 1995

7

HYDRAULIC SYSTEM CERTIFICATION
TESTS, AND ANALYSIS ANM-110

1..PURPOSE. This Advisory Circular (AC) provides guidance material for use as an acceptable
means, but not the only means, of demonstrating compliance with the requirements of § 25.1435
and other sections of the F edefal Aviation Regulations (FAR) that contain hydraulic system
requirements. It is not mandatory and does not constitute a regulation.

2. RELATED DOCUMENTS. Section 25.1435 of the FAR, as amended through Amendment
25-xx, and other sections relating to hydraulic installations.

a. Related Federal Aviation Regulations. Sections which prescribe requirements for the

design, substantiation and certification of hydraulic systems include:

§ 25.301 Loads
§ 25.303 Factor of safety.
§ 25.863 Flammable fluid fire protection.
§25.1183 Flammable fluid-carrying components.
§ 25.1185 Flammable fluids.
§25.1189  Shutoff means.

- § 25.1301 Function and installation.
§ 25.1309 Equipment, systems and installations.
§ 25.1322 Warning, caution and advisory lights.
§ 25.1541 Markings and Placards

Additional part 25 sections (and their associated advisory circulars where applicable) that
prescribe requirements which can have a significant impact on the overall design and
configuration of hydraulic systems are, but are not limited to:

§ 25.671 General: Control systems
§ 25.729 Retracting mechanism



§ 25.903 Engines
§ 25.943 Negative acceleration (JAR 25x1315)

-~

b. Advisory Circulars (AC's). :
AC25.1309-1A System Design and Analysis
AC 120-42 Extended Range Operation with Two Engine Airplanes

AC 20-128 Design Considerations for Minimizing Hazards Caused by
Uncontained Turbine Engine and Auxiliary Power Unit
Rotor and Fan Blade Failures

Advisory Circulars can be obtained from the U.S. Department of Transportation, M-443. 2
Subsequent Distribution Unit, Washington, D.C. 20590.

”’

¢. Technical Standard Drders (TSO's).
TSO-C47 Pressure Instruments-Fuel, Oil, and Hydraulic

TSO-C75 Hydraulic Hose Assemblies

Technical Standard Orders can be obtained from the Federal Aviation Administration (FAA),
Aircraft Certification Service, Aircraft Englneermg Division, Technical Analysis Branch (AIR-
120), 800 Independence Ave. S.W. Washmgton DC, 20591

d. Society of Automotive Engineers (SAE) Documents.

ARP 4752 Aerospace - Design and Installation of Commercial
Transport Aircraft Hydraulic Systems

ISO 7137 Environmental Conditions and Test Procedures for
Airborne Equipment (not an SAE document but is
available from the SAE)

These documents can be obtained from the Society of Automotive Engineers, Inc., 400
Commonwealth Drive, Warrendale, Pennsylvania, 15096.

e MxlanQ.c.ums:ms
MIL-STD-810 - Environmental Test Methods and Engineering Guidelines



These documents can be obtained from DODSSP, Standardization Document Order Desk, 700
Robbins Avenue, Building 4D, Philadelphia, PA 19111-5094.

3. BACKGROUND. Effective February 1, 1965, part 25 was added to the FAR to replace Part
4b of the Civil Air Regulations (CAR). For hydraulic systems, CAR 4b.653, 4b.654 and 4b.655
respectively becane §§ 25.1435(a), 1435(b) and 1435(c) of the FAR. Since then § 25.1435 has
been revised under Amendment 25-13 (1967), Amendment 25-23 (1970), Amendment 25-41
(1977), Amendment 25-72 (1990), and Amendment 25-XX (1996), to make the regulations more
comprehensive and to delete redundancies.

In Europe, the Joint Aviation Requirements (JAR) -25 were developed by the Joint
Aviation Authorities (JAA) to provide a common set of airworthiness standards for use within
the European aviation community. The airworthiness standards for European type certification
of transport category airplanes, JAR-25, are based on part 25 of the FAR.

Although part 25 and JAR-25 are very similar, they are not identical. Differences
between the FAR and the JAR can result in substantial additional costs when airplanes are type
certificated to both standards. These additional costs, however, frequently do not bring about an
increase in safety. For example, part 25 and JAR-25 may use different means to accomplish the
same safety intent. In this case, the manufacturer is usually burdened with meeting both
requirements, although the level of safety is not increased correspondingly. Recognizing thata .
common set of standards would not only economically benefit the aviation industry, but would
also maintain the necessary high level of safety, the FAA and JAA consider harmonization to be
a high priority. -

In 1992, the harmonization effort was undertaken by the Aviation Rulemaking Advisory
Committee (ARAC). A working group of industry and government hydraulic systems specialists
of Europe and the United States was chartered by notice in the Federal Register (57 FR 58843,
December 12, 1992). The working group was tasked to develop harmonized standards and any -
collateral documents, such as advisory circulars, concerning new or revised requirements for
hydraulic systems, and the associated test conditions for hydraulic systems, installed in transport
category airplanes (§ 25.1435). ’

The advisory material contained in this circular was developed by the Hydraulic Systems
Harmonization Working Group to ensure consistent application of the revised standards,

4. DISCUSSION.
a. Element Design.

(1) (Ref. § 25.1435(a)(1)) The design operating pressure (DOP) is the normal maximum
steady pressure. Excluded are reasonable tolerances, and transient pressure effects such as may



arise from acceptable pump ripple or reactions to system functioning or demands that may affect
fatigue. Fatigue is addressed in paragraph (a)(4) of this section.

EN

In local areas of systems and elements, the DOP may be different from the above due to

the range of normally anticipated airplane operational, dynamic, and environmental conditions.
Such differences must be taken into account. '

For (a)(1), (a)(2), and (a)(3), the pressure and structural loads, as applicable, should be
sustained for sufficient time to enable adequate determination that compliance is demonstrated.
Typically a time of 2 minutes for proof conditions and 1 minute for ultimate condition will be
considered acceptable. '

- The term 'pressure vessels' is not intended to include small volume elements such as
lines, fittings, gauges, etc. It may be necessary to use special factors for elements fabricated
from non-metallic/composite materials.

#

(2) (Ref. § 25.1435(a)(2)) Limit structural loads are defined in § 25.301(a). For hydraulic
actuators equipped with hydraulic or mechanical locking features, such as flight control actuators
and power steering actuators, the actuators and other loaded elements must be designed for the
most severe combination of internal and external loads that may occur in use. The loads to be
considered include, but are not limited to (a) air or ground maneuver loads, (b) dynamic .
transients, (c) gust conditions, and (d) the maximum hydraulic pressures that could occur
simultaneously with the external loads from (a) through (c). For hydraulic actuators that are free
to move with external loads, i.e., do not haveslocking features, the structural loads are the same
as the loads produced by the hydraulic actuators.

(3) (Ref. § 25.1435(a)(3)) For compliance, the combined effects of the ultimate structural
load(s) as defined in §§ 25.301 and 25.303 and the DOP, which can reasonably occur
simultaneously, shall be taken into account with a factor of 1.5 applied to the DOP. In this case
the overall structural integrity of the element should be maintained. However, it may be
permissible for this element to suffer leakage, permanent deformation, operational/functional
failure or any combination of these conditions.

(4) (Ref. §25.1435(a)(4)) Fatigue, the repeated load cycles of an element, is a significant
contributor to element failure. Hydraulic elements are mainly subjected to pressure loads, but
may also see externally induced cyclical loads (e.g. structural, thermal, etc.). The applicant must
define the load cycles for each element. The number of load cycles must be evaluated to produce
equivalent fatigue damage encountered during the life of the aircraft or to support the
assumptions used in § 25.1309 analysis. For example, if the failure analysis of the system allows
that an element failure may occur at 25% of aircraft life, the element fatigue life should at least
support this assumption.



(5) (Ref. 25.1435(a)(5)) Airplane environmental conditions that an element should be
designed for are those under which proper function is required. They may include, but are not
limited to: temperature, humidity, vibration, acceleration forces, icing, ambient pressure,
electromagnetic effects, salt spray, cleaning agents, galvanic, sand, dust, and fungus. They may
be location specific (e.g., in pressurized cabin vs. in unpressurized area) or general (attitude).
For further guidance on environmental testing, suitable references include, but are not limited to:
Military Standard, MIL-STD-810 "Environmental Test Methods and Engineering Guidelines",
Radio Technical Commission for Aeronautics Document No. DO-160C (Environmental
Conditions and Test Procedures for Airborne Equipment) as referenced in advisory circular No.
AC 21-16C, and International Organization for Standardization Document No. ISO 7137-
Environmental Conditions and Test Procedures for Airborne Equipment.

b. System Design. (Ref. 25.1435(b)) These requirements are unique to hydraulic systems,
and may complement § 25.1309. Other design features for hydraulic systems that may be
advantageous in demonstrating compliance by eliminating undesirable conditions or effects are:
(a) Design and install hydraulic pumps such that loss of fluid to or from the pump cannot lead to
events that create a hazard that might prevent continued safe operation. For example, engine

- driven pump shaft seal failure or leakage, in combination with a blocked fluid drain, resulting in
engine gear box contamination with hydraulic fluid and subsequent engine failure. (b) Design
the system to avoid hazards arising from the effects of abnormally high temperatures which may
occur in the system under fault conditions. .

(1) (Ref. 25.1435(b)(1)) Appropriate system parameters may include, but are not limited
to, pump or system temperatures and pressures, system fluid quantities, and any other parameters
which give the pilot indication of the functional level of the hydraulic systems.

(2) (Ref. 25.1435(b)(2)) Compliance may be shown by designing the systems and
elements to sustain the transients without damage or failure, or by providing dampers, pressure
relief devices, etc.

-

(3) (Ref. 25.1435(b)(3)) Harmful or hazardous fluid or vapor concentrations are those that
can cause short term incapacitation of the flight crew or long term health effects to the
passengers or crew. Compliance may be shown by taking design precautions, to minimize the
likelihood of releases and, in the event of a release to minimize the concentrations. Suitable
precautions, based on good engineering judgment, include separation of air conditioning and
hydraulic systems; shut off capability to hydraulic lines, reducing the number of joints and
elements, shrouding etc.. In case of leakage, sufficient drainage should be provided.

(4) (Ref. 25.1435(b)(4)) Unless it has been demonstrated that there are no circumstances
which can exist (on the airplane) under which the hydraulic fluid can be ignited in any of its
physical forms (liquid, atomized, etc.), the hydraulic fluid should be considered to be flammable.



(5) (Ref. 25.1435(b)(5)) If more than one approved fluid is specified, the term suitable
hydraulic fluid is intended to include acceptable mixtures.

c. Tests. (Ref. 25.1435(c)) Test conditions should be representative of the environment that the
element, subsystem or system may be exposed to in the design flight envelope. This may include
loads, temperatures, altitude effects, humidity, and other influences (electrical, pneumatic, etc.).
Testing may be conducted in simulators, stand alone rigs, integrated laboratory rigs, or on the
airplane. The test plan should describe the objectives and test methods. All interfaces between
the airplane elements and the test facilities should be adequately represented.

(1) (Ref. 25.1435(c)(1)) Testing for performance should demonstrate rates and responses
required for proper system operation. Testing for fatigue (the repeated load cycling of an
element) and endurance (the ability of parts moving relative to each other to continue to perform
their intended function) should be sufficient to show the assumptions used in § 25.1309 analysis
are correct, but are not necessary to demonstrate airplane design life. As part of demonstrating
that the element(s), sub-system(s), or system(s) perform their intended functions, the
manufacturer may select procedures and factors of safety identified in accepted manufacturing,
national, military, or industry standards provided that it can be established that they are suitable
for the intended application. Minimum design factors specified in those standards or the
regulations may be used unless more conservative factors have been agreed to with the
Administrator.

An acceptable test approach for fatigue or endurance is to:
fa
(a) Define the intended element life ~
(b) Determine the anticipated element duty cycle
(c) Conduct testing using the anticipated or an equivalent duty cycle

(2) (Ref. 25.1435(c)(2)) The tests should include simulation of hydraulic system failure
conditions in order to investigate the effect of those failures and to correlate with the failure
conditions considered for compliance with § 25.1309. Relevant failure conditions to be tested
are those which cannot be shown to be extremely improbable and have effects assessed to be
major, hazardous, or have significant system interaction or operational implications.

(3) (Ref.25.1435(c)(3)) Compliance with § 25.1435(c)(3) can be accomplished by
applying a test pressure to the system using airplane pumps or an alternate pressure source (e.g.,
a ground cart). The test pressure to be used should be just below the pressure required to initiate
system pressue relief (cracking pressure). Return and suction pressures are allowed to be those
which result from application of the test pressure to the pressure side of the system.



Some parts of the system(s) may need to be separately pressurized to ensure the system is
completely tested. Similarly, it may be permissible that certain parts of the system need not be
tested if it can be shown that they do not constitute a significant_part of the system with respect
to the evaluation of adequate clearances or detrimental effects.
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Executive Summary

This Regulatory Evaluation examines the impacts of a proposal to amend the
airworthiness standards for hydraulic systems of transport category airplanes.
The proposed changes to section 25.1435 of the Federal Aviation Regulations
(FAR) would harmonize hydraulic systems design and test requirements with
standards proposed for the European Joint Aviation Requirements (JAR). The
proposals were developed in cooperation with the European Joint Aviation
Authorities and the U.S. and European aviation industries through the Aviation
Rulemaking Advisory Committee. The proposed changes would: (1) add
appropriate existing JAR standards to achieQe harmonization; (2) move some of
the existing regulatory text to an advisory circular; (3) consolidate or
separate some subparagraphs for clarity; and (4) revise airplane static proof
pressure test requirements to require a complete functional (dynamic) airplane

test at a lower pressure.

Although several revisions would be made to FAR § 25.1435, only three of them
would impose additional costs. Most of the changes codify current industry
practice or conform FAR § 25.1435 to corresponding sections of the JAR without
substan;ive effects. Manufacturers of part 25 small airplanes could
experience additional costs$ of approximately $50,000 per type certification.
On the other hand, manufacturers of part 25 large airplanes could experience a
cost differential ranging from a $25,000 cost reduction to a $200,000 cost

increase. Cost savings from harmonization and potential safety enhancement

would exceed any incremental cost increases.

%



The proposed rule would not have a significant economic impact on small
entities. In addition, it would not constitute a barrier to international
trade, including the export of American airplanes to foreign countries

and the import of foreign airplanes into the United States. Instead, the
proposed changes, by harmonizing with standards in the JAR, would lessen

restraints on trade.
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Regulatory Evaluation of NPRM: Revision of Hydraulic Systems Airworthiness
Standards to Harmonize with European Airworthiness Standards for Transport

Category Airplanes

I. Introduction

This Regulatory Evaluation examines the impacts of a proposal to amend the
airworthiness standards for hydraulic systems of transport category airplanes.
The proposed changes to section 25.1435 of the Federal Aviation Regulations
(FAR) would harmonize hydraulic systems design and test requirements with
standards proposed for the European Joint Aviation Requirements (JAR). The
proposals were developed in cooperation with the European Joint Aviation
Authorities (JAA) and the U.S. and European aviation industries through the
Aviation Rulemaking Advisory Committee (ARAC). These changes would benefit
the public interest by standardizing certain requirements, concepts, and
procedures contained in the airworthiness standards without reducing, and

potentially enhancing, the current level of safety.

The FAA proposes to: (1) add appropriate existing JAR standards to achieve
harmonization; (2) move some of the existing regulatory text to an advisory
circular (AC 25.1435-1); (3) consolidate or separate some subparagraphs for
clarity; and (4) revise airplane static proof pressure test requirements,

§ 25.1435(b)(1l), to require a complete functional (dynamic) airplane test at a

lower pressure.
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II. Background

The airworthiness standards for transport category airplanes are contained in
part 25 of the FAR. These standards apply to airplanes manufactured within
the U.S. and to airplanes manufactured in other countries and imported under a

bilateral airworthiness agreement.

The JAA developed a common set of airworthiness standards for use within the
European aviation community.' The standards for European type certification of
transport category airplanes, JAR-25, are based to a large extent on part 25
of the FAR. Type certificates issued under JAR-25 standards are accepted by

the aircraft certification authorities of 23 European countries.

FAR part 25 and JAR-25 are, however, not identical. Certain differences
between the standards can result in substantial additional certification costs
when airplanes are type-certificated to both sets of standards. These
additional costs do not necessarily bring about an increase in safety since
the FAR may hse different means than the JAR to accomplish the same safety

intent.

Recognizing that a common set of standards would not only economically benefit
the aviation industry but also maintain the necessary high level of safety,
the FAA and JAA, in 1988, began a process to harmonize the airworthiness
requirements of the U.S. and Europe. During the June 1992 FAA/JAA annual
meeting in Toronto, Canada, the Aviation Rulemaking Advisory Committee (ARAC)

was recognized as the forum through which rulemaking harmonization will be



achieved. The ARAC was formally established by the FAA on January 22, 1991 to
provide advice and recommendations concerning the FAA's rulemaking program.
The Hydraulic Systems Harmonization Working Group was formed and tasked to
develop a draft Notice of Proposed Rulemaking (NPRM) and collateral documents
relating to hydraulic systems of transport category airplanes. The JAA is

developing similar proposals to amend JAR-25.

III. Proposed Changes and Associated Costs and Benefits

Although several revisions would be made to FAR § 25.1435, only three of them
would impose additional costs (see below -- proposals 1,4, and 12, with the
latter having potential cost savings for some manufacturers). Most of the
changes codify current industry practice or conform FAR § 25.1435 to
corresponding sections of the JAR. Adoption of the proposed changes would
increase harmonization and commonality between American and European
airworthiness standards. Harmonization would eliminate unnecessary
duplication of airworthiness requirements, thus reducing manufacturers’
certification costs. One manufacturer of part 25 small airplanes estimated
such cost-savings could range between $30,000 and $90,000 per type
certification (pertaining to hydraulic systems only). Equivalent savings for
part 25 large airplane type certifications would probably be several times
these amounts. Potential safety enhancement resulting from specification of

minimum accepted standards would supplement these benefits.

- Proposal ll Current § 25.1435(a)(1l) would be replaced by the existing

JAR 25.1435(a)(10) and aSsociated Appendix K requirements regarding design



load factors for proof and ultimate pressure conditions for elements of the
hydraulic system (see proposal 2 below with respect to contents of current

§ 25.1435 (a)(l)). The proposedxload factors, ranging between 1.5 and 4.0,
relate to the design operating pressure (DOP) and apply to tuﬁes, fittings,
elements containing gas connected to a pneumatic pressure source (e.g.
hydraulic reservoirs), elements containing pressurized gas connected to
hydraulic pressure source (e.g. accumulators), hoses, and other miscellaneous
elements. By adopting the JAR minimum factors of safety standards which
currently are not specifically stated in the FAR, the FAA intends to retain an
existing level of safety because normal U.S. industry practices meet or exceed
these standards. DOP is the normal maximum steady pressure. Excluded are
reasonable tolerances and transient pressure effects. 1In localized-areas of
systems and system elements, the DOP may be different from the DOP for the
system as a whole due to the range of normally anticipated airplane
opefational, dynamic and environmental conditions. Such differences must be
taken into account. The term "design operating pressure" would be discussed

in AC 25.1435-1.

The proposed changes would not result in additional certificétion/production
costs for most manufacturers. However, one manufacturer of part 25 small
airplanes estimated increased testing costs of approximately $25,000 per type
certification. Codification of the proposed standards would ensure that

current safety levels are retained.
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Proposal 2. Current § 25.1435(a)(l) would be redesignated as
§ 25.1435(a)(2) with deletion of some extraneous words and other minor edits.
The term "limit structural load" and a recommended minimum time to hold
pressure would be discussed in AC 25.1435-1. There would be no additional

costs associated with these minor changes.

Proposal 3. Current § 25.1435(a)(2) would be redesignated as new
§ 25.1435(a)(3) with deletion of some extraneous words and other minor edits.
The term "ultimate structural load" and a minimum time to hold pressure would
be discussed in AC 25.1435-1. There would be no additional costs associated

with these minor changes.

Proposal 4. A new § 25.1435(a)(4) would be added, containing current
§ 25.1435(b)(2)(i) and (b)(2)(ii) requirements regarding induced loads,
pressure transients, and fatigue, as well as the current JAR 25.1435(a)(11)
requirements regarding fatigue design considerations accounting for
fluctuating or repeated external or internal loads and pressure transients.
These loads could be structurally or environmentally induced. By delineating
these requirements, the FAA intends to ensure that each element is designed to
provide~fatigue resistance capability consistent with anticipated element

usage, thus maintaining thé current level of safety. The terms "fatigue," and

"externally induced loads" would be discussed in AC 25.1435-1.

Although some of the changes described are new requirements in the FAR, most
American manufacturers of large transport category airplanes are already in

compliance with the similar current European standards, which had to be met in



order to market airplanes in JAA member countries. The modified testing and
analysis regime is already in place. Initial "first time" costs have already
been incurred and have diminished in recent certifications. Consequently,
incremental costs incurred subsequent to harmonization would be negligible.
One manufacturer, however, indicated that additional testing and analysis
costs, ranging between $100,000 and $200,000 per type certification, would be
incurred for the first one or two type certifications;.learning curve
efficiencies would likely reduce these costs thereafter. Manufacturers of
part 25 small airplanes, on the other hand, expect no or negligible additional

costs attributable to the new fatigue-related proposals.

Codification of the proposed standards would ensure that minimum acceptable

fatigue requirements are specified with potential for safety enhancement.

Proposal 5. A new § 25.1435(a)(5) would be added, containing the
current requirements of § 25.1435(b)(2) (i) through (b)(2)(v), except those
addressed under proposal 4 above, as well as parts of the current
JAR 25.1435(a)(5) and (a)(6) requirements to pfevent excessive vibration,
abrasion, corrosion, and mechanical damage, and to ensure the ability to
withstand inertia loads. These requirements would be consolidated and
simplified by stating that each element must be designed to perform as
intended under all environmental conditions for which the airplane is

certificated. An acceptable means of compliance would be included in

AC 25.1435-1.



These changes codify existing industry standards for protection from physical/
environmental degradation and resistance to inertia loads and would not result
in additional certification/production costs. Codification of the proposed

standards would ensure that current safety levels are retained.

Proposal 6. A modified version of current JAR 25.1435 (a)(2) would be
added té the FAR as a revised § 25.1435 (b)(l), requiring means to indicate
the appropriate system parameters at a flight crewmember station if (1) the
system performs a function necessary for continued safe flight and landing, or
(2) in the event of hydraulic system malfunction, corrective action by the
crew is required to ensure continued safe flight and landing (see proposal 12
below with respect to status of current § 25.1435(b) (1) requirements). The
existing JAR 25.1435(&)(2) requires fluid quantity and pressure indication
under specified circumstances; prior to Amendment 25-72 in 1990, FAR § 25.1435
contained an identical requirement. It was considered at the time that this
requirement is covered by FAR § 25.1309(c), which requires that warning
information must be provided to alert the crew to unsafe system operating
conditions and to enable it to take appropriate corrective action, and the
§ 25.1435 requirement was therefore deleted. It is now recognized, however,
that there is value in defining indication requirements for hydraulic systems
and implications of their loss. The term "appropfiate system parameters"

would be discussed in AC 25.1435-1.

These changes codify existing industry standards and would not result in
additional certification/production costs. Codification of the proposed

standards would ensure that current safety levels are retained.



Proposal 7. The current § 25.1435(b)(2) would be replaced by a modified
version of the current JAR 25.1435(a)(4) and (a)(7) to require that each
system have means to ensure that system pressures remain within the design
capabilities of elements (see proposal 11 below with respect to contents of
current § 25.1435(b)(2)). Prior to Amendment 25-72, § 25.1435 contained the
identical JAR requirement, but it was characterized as containing arbitrary
transient limits and being unnecessary because the intent is covered under
§ 25.1309 (Equipment, systems, and installations). The requirement was
therefore deleted from § 25.1435. The proposed version deletes the arbitrary
limits but requires that the intent be specifically addressed by
§ 25.1435(b)(2) to ensure consideration of the pressure and volume related
transients that are unique to the hydraulic systems. An acceptable means of

compliance with § 25.1435(b)(2) would be included in AC 25.1435-1.

There would be no additional costs associated with these changes since
industry is currently meeting the same requirements under § 25.1309.
Clarification of standards for pressure/volume transients under § 25.1435

would ensure that current safety levels are retained.

Proposal 8. A new § 25.1435(b)(3) would be added with new requirements
for minimizing harmful or hazardous concentrations of hydraulic fluid or
vapors, if liberated in any form, into the crew or passenger compartments
during flight. These proposed standards would be similar to those in existing
JAR 25.1435(a)(5). Prior to amendment 25-72, § 25.1435 contained an identical
requirement. The amend&ent removed the requirements since it was assumed that

similar air standards were imposed by § 25.831(b) in the general statement
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that the ventilation air must be free of hazardous or harmful gases or vapors.
However, § 25.831(b) specifies allowable limits for carbon monoxide and carbon
dioxide, but no other products. It could be construed that those two gases
are the only hazardous products. Section 25.1435 is therefore proposed to be
revised to state the requirement with respect to hydraulic fluid or vapors
generally. An acceptable means of compliance with § 25}1435(b)(3) and a
discussion of the terms "harmful" and "hazardous" would be included in AC

25.1435-1.

Since the proposed changes codify existing industry standards, there would be
no additional certification/production costs. Codification of the proposed

standards would ensure that current safety levels are retained.

Proposal 9. Curfent § 25.1435(c) would be redesignated as new
§ 25.1435(b)(4), which is identical to existing JAR 25.1435(c) requirements
regarding use of flammable hydraulic fluid and fire protection. A discussion
of the term "flammable hydraulic fluid" would be included in AC 25.1435-1.

There would be no additional costs associated with this redesignation.

Proposal 10. A new § 25.1435(b)(5) would be added that would require
manufacturers to specify the approved hydraulic fluid(s) suitable to be used
in the system(s) and ensure that the system(s) meet the applicable placarding
requirements of current § 25.1541. These requirements are the same as those
in existing JAR 25.1435(d). Although it is standard industry practice to
identify the compatible hydraulic fluid on each component’s nameplate, the

practice may not be universal. In order to minimize the potential use of



incompatible fluids, seals, etc. in any system, it is necessary to include
these requirements. A discussion of mixability of hydraulic fluids from

different suppliers would be included in AC 25.1435-1.

Since these changes codify existing industry standards, there would be no
additional certification/production costs. Codification of the proposed

standards would ensure that current safety levels are retained.

Proposal 11. Current § 25.1435(b)(2) requirements for hydraulic system
compliance by test and analysis would be separated into §§ 25.1435(c), (c)(1)
and (c)(2); the list of environmental factqrs (current § 25.1435(b)(2)(ii)
through (b)(2)(v)) would be moved to AC 25.1435 and the text in these sections
would be clarified. In addition, analysis may be used in place of or to
supplement testing, where shown to be reliable and appropriate. A discussion
.on the number of endurance and fatigue cycles, guidance on conducting fatigue

testing, and simulated failures would be included in AC 25.1435-1.

There would be no additional costs associated with these revisions. The use
of analysis in place of or supplemental to testing may reduce certification

costs in some cases.

Proposal 12. Current § 25.1435(b)(1) requirements for static testing ofl
a complete hydraulic system to 1.5 times the design operating pressure
(without deformation that would prevent performance of intended function)
would be replaced with é new § 25.1435(c)(3) requirement that "the complete

hydraulic system must be functionally tested on the airplane over the range of
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motion of all associated user systems." "The test must be conducted at the
system relief pressure or 1.25 times the DOP if a system pressure relief
device is not part of the system design." This propoéal reflects the recently
grantéd petition for exemption to the Boeing Company, FAA Regulatory Docket
No. 27384. A discussion on relief pressure settings and an acceptable means

of compliance with § 25.1435(c)(3) would be included in AC 25.1435-1.

The FAA considers that the proposed functional (i.e., dynamic) test more
closely approximates actual operating conditions than the existing static
test. For the static test, several parts of the system and associated relief
valves (including return lines) may requiré disabling to allow system
pressurization at 1.5 times the design operating pressure because the relief
valves are designed to open at pressures lower than 1.5 times the design
operating pressure. Although the proposed test pressure would be lower than
1.5 times the design operating pressure, all elements must still be able to

withstand at least 1.5 times the design operating pressure per current

§ 25.1435(a)(2) (proposed § 25.1435(a)(3)).

Most manufacturers of part 25 airplanes would not experience any increased
costs associated with dynamic testing of hydraulic systems. In fact, since
unlike static testing, the.proposed dynamic testing does not entail disabling
any system(s) or otherwise reconfiguring the airplane, testing time and
associated costs could be reduced to some small extent. One manufacturer of
part 25 large airplanes estimates potential savings of approximately $25,000

per type certification in this regard. However, a manufacturer of part 25
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small airplanes estimates $25,000 in additional testing, analysis, and report

preparation costs per type certification attributable to this proposal. -
The proposed requirements at least retain, and potentially enhance, the
current level of safety by identification of additional dynamic interference

problems.

IV. Summary of Costs and Benefits

Manufacturers of part 25 small airplanes could experience additional costs
totalling approximately $50,000 per type certification resulting from
proposals 1 (design load factors) and 12 (system clearance check). For
manufacturers of part 25 large airplanes, the cost differential could range
from a $25,000 cost reduction (for one manufacturer, resulting from proposal
12) to a $100,000 - $200,000 cost increase (for another manufacturer,
resulting from proposal 4). The cost savings froﬁ harmonization would easily
exceed these relatively low additional costs. Potential safety enhancement
resulting from specification of minimum acceptéd standards would supplement.
these benefits. Consequently, the FAA finds the proposed rule to be cost-

beneficial.

V. Regulatory Flexibility Determination

The Regulatory Flexibility Act of 1980 (RFA) was enacted by Congress to ensure
that small entities are not unnecessarily and disproportionately burdened by

government regulations. The RFA requires a Regulatory Flexibility Analysis if
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a proposed or final rule would have a significant economic impact, either
detrimental or beneficial, on a substantial number of small entities. FAA
Order 2100.14A, Regulatory Flexibility Criteria and Guidance, prescribes
standards for complying with RFA review requirements in FAA rulemaking
actions. The Order defines "small entities" in terms of size thresholds,
"significant economic impact" in terms of annualized cost threshold, and
"substantial number" as a number which is not less than eleven and which is
more than one-third of the small entities subject to the proposed or final

rule.

The proposed rule would affect manufacturers of transport category airplanes
produced under.future new airplane type certifications. For manufacturers,
Order 2100.14A specifies a size threshold for classification as a small entity
as 75 or fewer employees. Since no part 25 airplane manufacturer has 75 or
fewer employees, the proposed rule would not have a significant economic

impact on a substantial number of small manufacturers.

VI. International Trade Impact Assessment

The proposed rule would not constitute a barrier to international trade,
including the export of American airplanes to foreign countries and the impért
of foreign airplanes into the United States. Instead, the proposed changes
would harmonize with corresponding existing or proposed standards in the JAR,

thereby lessening restraints on trade.
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For Insertion Into Preamble of NPRM:

"Revision of Hydraulic Systems Airworthiness Standards to Harmonize with

European Airworthiness Standards for Transport Category Airplanes"

Regulatory Evaluation, Regulatory Flexibility Determination, and Trade Impact

Assessment

Changes to federal regulations must undergo several economic analyses. First,
Executive Order 12866 directs Federal agencies to promulgate new regulations
or modify existing regulations only if the potential benefits to society
outweigh the potential costs. Second, the Regulatory Flexibility Act of 1980
requires agencies to analyze the economic impact of regulatory changes on
small entities. Finally, the Office of Management and Budget directs agencies
to assess the effects of regulatory changes on international trade. In
conducting these assessments, the FAA has determined that this proposed rule:
1) would generate benefits exceeding its costs and is nét "significant" as
defined in Executive Order 12866; 2) is not "significant" as defined in DOT's
Policies and Procedures; 3) would not have a significant impact on a
substantial number of small entities; and 4) would lessen restraints on
international trade. These analyses, available in the docket, are summarized

below.
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Regulatory Evaluation Summary

Costs and Benefits

Manufacturers of part 25 small airplanes could experience additional costs
totalling approximately $50,000 per type certification resulting from
proposals 1 (design load factors) and 12 (system clearance check). For
manufacturers of part 25 large airplanes, the cost differential could range
from a $25,000 cost reduction (for one manufacturer, resulting from proposal
12) to a $100,000 - $200,000 cost increase (for another manufacturer,

resulting from proposal 4).

The proposed changes would increase harmonization and commonality between
American énd European airworthiness standards, thereby eliminating unnecessary
duplication of airworthiness‘requirements and reducing manufacturers’
certification costs. One manufacturer of part 25 small airplanes estimated
such cost-savings could range between $30,000 and $90,000 per type
certification (pertaining to hydraulic systems only). Corresponding savings
for part 25 large airplane type certifications would be several times these
amounts. The cost savings from harmonization would easily exceed the
relatively low incremental costs of the rule. Potential safety enhancement
regulting from specification of minimum accepted standards would supplement
these benefits. Consequently, the FAA finds the proposed rule to be cost-

beneficial.



Proposal 1. These changes codify existing industry standards. As such,
they would not result in additional costs for most manufacturers. However,
one manufacturer of part 25 small airplanes estimated increased testing costs
of approximately $25,000 per type certification. Codification of the proposed

standards would ensure that current safety levels are retained.

Proposals 2, 3, and 9. There would be no additional costs associated

with these minor changes.

Proposal 4. Although some of the changes described are new requirements
in the FAR, most American manufacturers of large transport category airplanes
are already in compliance with the similar current European standards, which
had to be met in order to market airplanes in JAA member countries. The
modified testing and analysis regime is already in place. Initial first-time
costs have already been incurred; such costs have diminished in recent
certifications. Consequently, actual incremental costs would be negligible.
One manufacturer, however, indicated that additional testing and analysis
costs, ranging between $100,000 and $200,000 per type certification, would be
incurred for the first one or two type certifications. Learning curve
efficiencies would likely reduce these costs thereafter. Manufacturers of
part 25 small airplanes, on the other hand, expect no or negligible additional
costs attributable to the new fatigue-related proposals. Codification of the
proposed standards would ensure that minimum acceptable fatigue requirements

are specified with potential for safety enhancement.



Proposals 5, 6. 7. 8, and 10. These changes codify existing industry

standards and would not result in additional certification/production costs.
Codification of the proposed standards would ensure that current safety levels

are retained.

Proposal 11. There would be no additional costs associated with these
revisions. The use of analysis in lieu of or supplemental to testing may

reduce certification costs in some cases.

Proposal 12. Most manufacturers of part 25 airplanes would not
experience additional costs associated with dynamic testing of hydraulic
systems. In fact, testing time and associated costs could be reduced to some
small extent since, unlike static testing, the proposed dynamic testing would
not entail disabling any system(s) or otherwise reconfiguring the airplane.
One manufacturer of part 25 large airplanes estimates potential savings of
gpﬁroximately $25,000 per type certification in this regard. However, a
manufacturer of part 25 small airplanes estimatés‘$25,000 in additional
testing, analysis, and report preparation costs per type certification
attributable to this proposal. The proposed requirements would at least
retain,-. and potentially enhance, the current level of safety by identification

of additional dynamic interference problems.

Regulatory Flexibility Determination

The Regulatory Flexibility Act of 1980 (RFA) was enacted by Congress to ensure-

that small entities are not unnecessarily and disproportionately burdened by

-



government regulations. The RFA requires a Regulatory Flexibility Analysis if
a proposed or final rule would have a significant economic impact, either
detrimental or beneficial, on a substantial number of small entities. FAA
Order 2100.14A, Regulatory Flexibility Criteria and Guidance, prescribes
standards for complying with RFA review requirements in FAA rulemaking
actions. The Order defines "small entities" in terms of size thresholds,
"significant economic impact" in terms of annualized cost threshold, and
"substantial number" as a number which is not less than eleven and which is
more than one-third of the small entities subject to the proposed or final

rule.

The proposed rule would affect manufacturers of transport category airplanes
produced under future new airplane type certifications. For manufacturers,
Order 2100.14A specifies a size threshold for classification as a small entity
as 75 or fewer employees. Since no part 25 airplane manufacturer has 75 or
fewer employees, the proposed rule would not have a significant economic

impact on a substantial number of small manufacturers.

International Trade Impact Assessment

The proposed rule would not constitute a barrier to international trade,

including the export of American airplanes to foreign countries and the import

of foreign airplanes into the United States. Instead, the proposed changes to
the FAR would harmonize with corresponding existing or proposed standards in

the JAR, thereby lessening restraints on trade.
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Alrworthiness Standards To
Harmonize With European
Alrworthiness Standards for Transport

Category Airplanes

AGENCY: Federal Aviation
Administration (FAA), DOT.

ACTION: Notice of proposed rulemaking. environmental,

SUMMARY: This document proposes to
amend the airworthiness standards for
transport category airplanes to
harmonize hydraulic systems design
and test requirements with standards
proposed for the European Joint
Aviation Requirements (JAR). These
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process to harmonize the airworthiness
requirements of the United States and
the airworthiness requirements of
Europe, especially in the areas of Flight
Test and Structures. :
In 1992, the FAA harmonization effort
was undertaken by the ARAC. A
working group of industry and
- government hydraulic systems
specialists of Europe and the United
States was chartered by notice in the
Federal Register (57 FR 58843,
December 12, 1992). The group
mmkodtodmlopadnnno%caof
proposed rulemaking (NPRM) and any
collateral documents, such as advisory
circulars, con y n;lwic or revised
ents for systems, and
tﬁ;munociatéd test conditions for
hydraulic systems, installed in

is to develop a similar proposal to
amend JAR-2S, as necessary, to achieve
harmonization. ' Co

The rulemaking pro; contained in
this notice is ona
recommendation developed by the
Hydraulic Systems Harmonization
Working Group, and was presented to
the FAA by the ARAC asa
recommendation. -
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harmonization in those arees for which ‘dp&l:-awmtnmﬁmcﬁoningi
the proposed amendments from or demands that may affect fatigue.
. the current JAR-25, 14 it Inlocalized arees of systems and system
is published, the NPA wili be placed in elements the DOP may be diffsrent from
the docket for this < - the DOP for the system as a whole due
Generally, the FAA 0:(1) . to the range or nommally anticipated
Add appropriate ¢ ... . sirplane speretional, dynamic and
requirements to achieve h + emvironmental conditions, :
(2) Move some of the regulatory  differences would be required to be

- hkmh&ommt.‘l‘hhm"ddgn

" wanld

Operating be discusspd
@acmus-et_. et e .

LT 2. The FAA to
o the curvemt § 25.1435(a)1)
( the word

Proposal 3. The FAA prapoess to
. the current § 25.1435(a)(2)
a8 a now §25.1435(a)(3), delete the word
“ " from “pressure loads” (“loads”

~_is redundant) snd edit some text to

avoid repetition. The tarm “ultimate
structural load’” and « minimum tims to
hold pressure wauild be discussed in AC
N Propoedl 4 The FAA picioens to add
" 0 &
-aDew §25.1435(a)4) that would - -
contain the curvent mts of
ii)mglrd.izg‘
am

$25.2435(b)2)(i) sad
‘induced loads, pressure transients,
»vm--;gpmm_m
axternal or internal loads and pressure
tensisnts. These loads omild be -

,.hdne-‘a.ny’ :nmnga-.’-
‘Tequiremants, the FAA intendsto -

provide fatigus resistance
oonsistent with anticipated a

‘asege, thus majntaining the current -
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level of safety. The terms “fatigue”, and requirement, but it was w:s cdﬂngm 25.1433(c) requirements

“externally induced loads” would be both containing arbi pressure m:ﬂ use of flammable hydraulic
discussed in AC 25.1435-1. transient limhsmd:;?hauuy .  fluid fire A discussion
Proposal 5. The FAA proposes to add  because the intent is covered under - of the term “ hydraalic fluid*
anew § 25.1435(a)(5) that would .. §25.1309. was - : 275" yyould be included in AC 25.1435-1. -
contain the current requiremsnts of therefore dalated sa.uun- “‘"-.:Mpmllo The FAA to

§ 25.1435(b)(2)(i) through (b)(2)(v), - E::ipoood version deletes the arbitrary - add a new §35.1435()5), con

except those addressed under _ ts but would requize that the mm the current JAR 25. lwﬂdlmmnmum
4 above, as well as parts of the current *  be specifically addressed by = & . ﬁltﬂu  menufacturer m

JAR 25.1435 (a)(5) and (a)(6) § 25.1435(b)(2) to ensure consl ulic nmd(s)
requirements addressing excessive of the pressure and volume related system(s) and
vibration, abrasion, corrosion, - transients that are unique tothe -.»-- ot the
mechanical , and the abxlity to VY

withstand meruamt:iag These s

requirements wo consolidated fustry pra } ‘_ ,W 4 Mutr{pu:ﬁa .
and simplified by stating that each stosptable means the campatible hydraulic fluid
element must be designed to perfonn es 0 , , :
intended under all environmental ba included in AC zs.uss—i - gud;b‘o may aot be'universal. In arder
conditions for which the airplane is Proposal 8. The FAA } tu’lddf Tominimize | useof - .

certificated. An acceptable means of & new §25.1435(b)(3) would ““ jiacompatible flarids, seals, etc. in any
compliance would be included in AC - contain a modified version of the ? gystem, it is necessary to includs this

. . AR 28. ili
25 ;‘:35-1 existing J. 1435{(a)(5) nquh-umm n]:ur-mcnc. A discussion of mixability

al 6. The FAA proposes to add  regarding the means t minimizs fluids would be included
amodified version of the existing JAR ~ harmful or hazardous ouneantntiom d h AC 25.1435-1. -
25.1435(a)(2) as § 25.1435(a)(1), the hydraulic ﬂddmm i JPropasal 11. Current § 28. 1435@)(2)
requiring means to indicate appropriate liberated in anyhun, fnto the crew lnd nquimt: for hydraulic system
system parameters at a flight passenger ts during mgm. . .compliance by test and analysis would
crewmember station if (1) the system Prior to Am nt 25-72, $25.1435 - into §§ 25.1435 (), (c){1)
performs a function necessary for contained sn idmﬁml nqnirmm. ll “and c)(Z), the list of environmental
continued safe flight and landing, or (2) was considersd at the time that factors {cirrent § 25.1435 (b)(2)(i1)
in the event of hydraulic system §25.831(b) covers this requirement - - thm\gh {bX2)(v})] would he moved to .
malfunction, corrective action by the under a genera! statement that the AC 25.1435~1; and, text in the

crew is required to ensure continued vmﬁhﬁonnirnmuboﬁnofhanrdm 'mmuoddbe
safe flight and landing. The existing JAR or harmful gases or vapors. However, - . clarified. In addition, inalysis would be
25.1435(a)(2) requires fluid quantity and §25.831(b) spedﬁu owsable limits &r pq'mittod in place of or to supplement

pressure indication under specified carbon monoxide and carbon dinxidc - $esting, where shown to be reliable and

circumstances; prior to Amendment 25—  but no other products. It couldbe * - appmprlm A discussion an endurance
72, § 25.2435 contained an identical construed that those two gases are tho _and fatigue testing, and simulated
requirement. It was considered at the only hazardous products, Section -~ jailures would be included in AC ‘
time that this requirement is'covered by~ 25.1435 would t ba rarhod to _25.1435-1, .

§ 25.1309(c), which requires that sme tha - " .Propoeal 12. Clrrent §25.14350)(1)
warning information must be provided Buid or requirements for static testing of 2

to alert the crew to unsafe system nqtmc dinmhydntdic;ym_tol.sm
operating conditions, and to enable in mlevant part, that “there mustbo a ’ pressure {without

¢ operating
them to take appropriate corrective means to prevent harmful or hmn‘lo\n deformation of any part of the system
action, and the § 25.1435 requirement  concentration of fiuid. *** *™n' - =  that would prevent performance of
was therefore deleted. It is, however, fecognition of the fact that sbeolute - intanded function) would be replaced
now recognized that there is value in prevention of such concentratiosis is not  with a new §25.1435(c)(3) requirement

defining indication requirements for an achievable objective, tha FAA . - . that “the complete hydraulic system
hydraulic systems and implications of that the hydmulic system meist  mmst be fanctionslly tested on the .«
their loss. The existing level of safety mmmhm& sirplane over thé range of motion of all
would not be impected since the FAA  harmful or bazardous cohostrtrations < associated user’'systems.” Also, the
roposing the adopt an existing .o "'Tol.hawmﬂhnuwl&xhr " ‘wection would requizs that “the test
in ustry practice. The term > requirement; an would hsve *  must be conducted at the systam relief
“ap ropnatesystemparameters"wmﬂd to show, bothi that the Hkeliheod of = ¥ pressuri-dr 1.25 times (he DOP ifa -
£scussedinAC 25.1435-1. (Note: releases has beeti mintrifesd, and that; - “wystenn Sirdesizre relief device is not
see proposal 12 below with to if there is such arelsnse, the -/ -~ .. bl thid system desigh * This
status of current § 25.1435(b)(1 -concentrations from the reloass would - .. reflected the recently petition
ng;raments) -~ 'also be minisntized. The level of safsty - h-ﬂhb 3 Company,
posal 7. 'l'heFAApropoouto would remain anafiscted becauns if's a0 Docket No, 27884 The
replace the current § 25.1435(b)(2) by mdmngindunry 10 alidvess this | ‘any comments recsived, and a
adding a modified version of the current issue. meens of - * -5 - gopy of the final disposition are filed in

JAR 25.1435 (a}(4) and (a)(7) to require  com Hmﬂhﬁu.imﬁa'k‘hmﬂ regulatory docket and are .
that each system have means to ensure axg.ao.am.mwvu - sreailable for estamination ia the Rules
that system pressures remain within the “hazardous” woild'be includsd in AC: . ‘Deckst (AGC 308), roors 915G, FAA -

design capabilities of each element. 2514351, S B s OF 2000 o wmm mm.ooo '
Prior to Amendment 25-72, § 25.1485 - Proposal 8. The FAA proposes to ~55; - ‘AveDus SW.,
contained a requirement that was . redesignate the extisting §25.1638(c}as * W n, DC 20591; m (202)

identical to the current JAR § 25 uss(b)(&), &hhw toﬂn % WMLAM@ on relief -

RN SN - -2
e D e - : ;
- N e

- R . . e
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pressure settings and an acceptable
meens of compliance with

§25. 1435(c)(3) would be included in AC
25.1435-1.

The FAA considers that the proposed
functional (i.e., dynamic) test mare
closely approximates actual operating
conditions than the existing static test.
This is because for the static test, several

of the system and associated relief
valves (including return lines) may need
to be disabled to allow system
pressurization at 1.5 times the
operating pressure because the relief
valves are dengned to open at a
pressure lower than 1.5 times the
operating pressure. Although the
&r:n test mure would be lower

1.5 times esign orurn
pressure, all elements would mtlilnge
required to be able to withstand at least
1.5 times the design operating pressure
per current § 25.1435(a)(2) (proposed
. §25.1435(a)(3)), at least retaining and
potentially enhancing the current level
of safety by identification of additional
dynamic interference problems.

Regulatory Evaluation Summary

Regulatory Evaluation, Regulatory
Flexibility Determination, and Trade
Impact Assessment

Changes to federal regulnnons must
undergo several economic analyses.

First, Executive Order 12866 directs
Federal agencies to promulgate new
tions or modify existing
regulations only if the potential benefits
to society outwaiﬂ the potential costs.
Second, the tory Flexibility Act
* of 1980 requires agencies to analyze the
economic impact of regulatory changes
on small entities. Finally, the Office of
Management and Budget directs
agencies to assess the effect of
regulatory changes an international
-trade. In conducting these assessments,
the FAA has determined that this
proposed rule: (1) Would generate
benéfits exceeding its costs and is not
“significant” as defined in Executive
er 12866; (2) Is not “‘significant” as
defined in DOT’s Policies and ,
Procedures; (3) would not havea
significant impact on a substantial
number of small entities; and (4) would
lessen restraints on international trade.
These analyses, available in the dockst,
are summarized below.

Although several revisions would be -
made to § 25.1435, only three of them
would impose additional costs (see
below—proposals 1, 4, and 12, with the
latter having potential cost savings for

~ some manufacturers). Most of the
changes codify current industry practice

or conform § 25.1435 to corresponding

sections of the JAR. Adoption of the

mosodchlnguwouldm :~"  standards would ensure that current
onization and commonality safety levels are retained.
between American and European Proposal 11. There would be no
airworthiness standards. Harmnmnnon additional costs sssociated with these
would eliminate unnscessary = . - ',  revisions. The use of analysis in lieu of
duplication of drwa'tlnnm B mnlbmmy reduce
requirements, thus reducing o costs in some cases.
manufacturers’ certification costs. One ~ Proposal 12. Most manufacturers of
manufacturer of part zshpﬁhm _part 25 airplanes would not ience
between $50,000 and 600,000 typo - dynamic testing of b ic systems. In
ml,),. of part 25 ‘conid be seduced to some small extent
mlldrphnu au:h-vhv since, unlike static testing, the proposed
usao,ooomsoo.ooo ~dynamic testing would not entail
pmu.ll bepefits = @isbling any )crothcwmom
tuul fmmspedﬁuﬁmcfminhnm ;
Emmﬁw - manufacturer of part 25 large airplanes

‘,F .
- Pmponal .~ $100,000 and $200,000 per type
. “mbm _ourtification in this regard (another

ﬁrmodmlmﬁdnmﬂomvu.m " Howwver, a manufacturer 25
manufacturer mllu‘n.pat small
mhmmmww sstimates $25,000 in additional testing,
costs of approximately $25,000 per type &nalysis, and report preperstion costs
certification Codification of the .- pttypocgi'ﬁaﬁonaﬂnbuublomﬂm
posed standards wouid ensure that _proposal. proposed requirements
g:'mntuhtyknhmmﬁnod. would at least retain, and potentiall

_Proposals 2, 8, and 9. There ould be © Snhance, the current level of safety
no.ddiuonnlm-odaud:ith . m:ﬁ:of.ddiﬁmddymmﬁc
these minor changes. b problems. X

Proposal 4. Ahhmghm a—.qdc-u-d)-m-

gos described are new requirements .- Manufacturers of part 25 small

in the FAR, most American ~ . «irplanes could experience additional
ml %‘:‘;’m " costs totalling approximately $50,000
compliance with the similar current per type certification from

European standards, which had to be \ma(upmm)mdxz

met in order to market airplanes in JAA  §57 00000 8w amization cost

member countries. The modified testing lod with potential safety .
and analysis regime is already in heo. ::3 ¥ would
e e e D plecs. benefits from proposals ¢ and 12,
incurred; such costs have in For manufacturers of part 25 |
recent certifications. »  sirplanes, the cost differential could
incremental costs wouldbe . .. range from a $25,000--$200,000
nﬁg':l; One manufacturer, howsver, seduction (resulting from proposal 12)
in mmddm@a-t!-ﬁns-nd - 102$100,000-$200,000 .
e:: » ranging between - {resulting from 4). The
$100,000 $200,000 per type osal 12 cost savings coupled with
euﬁﬂaﬂon.wmﬂdhinmnﬁhh _the estimated $80.000-$600,000
first one or two certifications. ‘arsonization cost would
urve effclencies would likaly ~axceed the additional Gosts of
reduce costs | ~ .. 4; potential safety benefits from
Manufacturers of smell a 4 axxd 12 would sapplement
mc‘:mn&md peoposed . -y ..n’"h“h,.mhm
standards would ensure that minimum i ed -

Len, «uwwmmm

' mms,t.}.&-dmn- ~" {RIFA) was enacted by Congress to

m indunry .a --ansure that smal] entitiss are not
ndwouldndmnhin 4T wnnecessarily or disproportionstely
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Flexibility Analysis if a rule would have
a significant economic impact, either
detrimental or beneficial, on a
substantial number of small entities.
FAA Order 2100.14A, Regulatory
Flexibility Criteria and Guidance,
prescribes standards for complying with
RFA review requirements in FAA
rulemaking actions. The order defines
“gmall entities” in terms of size
thresholds, “significant economic
impact” in terms of annualized cost -
threshold, and *‘substantial number” as
a number which is not less than eleven
and which is more than one-third of the
small entities subject to the proposed or
final rule.

The proposed rule would affect
manufacturers of rt category
airplanes produced under future new
airplane type certifications. For
manufacturers, Order 2100.14A
:mﬁes a size threshold for

ification as a small entity as 75 or
fewer employees. Since no transport
category airplane manufacturer has 75
or fewer employees, the proposed rule
would not have a significant economic
impact on a substantial number of small
manufacturers.

International Trade Impact Assessment

The proposed rule would not
constitute a barrier to international
trade, including the export of American
airplanes to foreign countries, and the
import of foreign airplanes into the
United States. Instead, the roposed
changes to the FAR would onize
with corresponding existing ar proposed.
standards in the JAR, thereby lessening
restraints on trade.

Federalism Implications

The amended regulations proposed in
this rulemaking would not have
substantial direct effects on the States,
on the relationship between the national
government and the States, or on the
distribution of power and
responsibilities among the various .
levels of government. Therefore, in
accordance with Executive Order 12612,
it is determined that this

P
would not have sufficient mﬂm

implications to warrant pmpnring a
Federalism Assessment.

International Compatibility

In keeping with U.S. obligations
under the Convention on International
Civil Aviation, it is FAA policy to
comply with International Civil
Aviation Organization (ICAO) standards
and recommended practices to the -
maximum extent practicable. The FAA
has determined that this rule does not
conflict with any international -
sgreement of the United States.

Paperwork Reduction Act . - .
In accordance with the Paperwork

‘Reduction Act of 1980 [Pub. L. 96-511),

there are no

uirements for
information ;l}haim sodnod with N
this propoood mh.
Condlusion

dnngnto -
mndaxdinlpu:z:o.d hydraulic systems
tost antsofmz.'»mnot '
to result in substantial -
MMMFMMW
that this proposed would not
be significant under s Order
;2'866 Bmu&hhmﬁ;ﬂch-
not prompted a grewt )
eoncom.thal-‘Mhu that
this action is not y
Policies and Procedures (44
FR 11034, February 25, 1978).ln = .~ -
addiﬁondncothanbymnnomll L
entities affected propased
rulemaking, thaFMuuﬁﬂu.undurﬂu
criteria of the Regulatory Flexibility Act,
thatthilnlle.ihdq)awm:d‘hnvo
a significant sconomic impact, tive
ornogaﬂva.onlmbnnnﬂulmberof
et ey
uation of the p: a
Regulatory Flexibility Determination -
and Trade Impact Analysis, has been -
phcedinbtlyndocht,l\eopymybo
obtained by contacting the person
identified under FOR SURTHER .
INFORMATION CONTACT. .

List of Subjects in 14 CFR Pari 25
Aircraft, Aviation safety, Reporting
nndmeoxdkupingnquimam T
Aeoo.rdingl , the Federal Aviation

dmmismhoyn

touncndu {
CFR part 25 as follows: - ;

PART 25—AIRWORTHINESS
STANDARDS—TRANSPORT = _
CATEGORY AIRPLANES =~ *~

1. ‘I‘hamthmity&nﬁonfmymzs ’
continuss to read as follows: ... e

AMy-nus.c.alw «ms umot
44702, 44704.

2. Secﬁonzsuasunvlpdtomd_
as follows: 4,‘4‘, t,;.__:___, TR

-~

S.M..._.....__....'..'w i

onder DOT

e . v Y

Bumm

{ &<DOF)
1.5

Utimate
{xDOP)
3.0

1. Tubes & ftings ...
2. Pressure vessels 4. -
containing

[« 3 "
!ﬂvm(o.g., _
“mccumdsiors) ........

pressure (6.9,

sascccsseneme

Aﬂdnm
#)Mﬁﬁmndﬁmnhn

:“w%&.m
opersting pressure

3) Withstand, without rupture, the
design operating pressure multiplied by
a factor of 1.5 in combination with
Mmmdluduan
-yeasenably occur simultaneously;

(QWithmdthohﬁgueeﬁecu of all
cyclic pressures, including transients,
and associated externally induced loads,
uhnginto-:eountdncansequemof
" element failure; and

(5) Perform as intended iinder all
environmental oondinomﬁorwhichthe‘

B Sretem dosign-:
)Symmdadgn &chhydnnlic A
ﬁ)lhnmomﬂouhdataﬁlgbtaew

" station to indimta &ppropriate system

parameters.
(i) ltpurformsnfuncﬁonmryfor
conﬂnuednfeﬂightandhndhg.
(li)lnthocvontofhydnu.licsyttum
on, corrective action by the
mwtomennﬁnmdnfnmghtand
lan is necessary;
{2) vemtoenmnthauynam

Apmsuna including transient pressures

and pressires from fluid volumetric
in eloments that are likaly to

Temain closed long en for such
changes to occur, are within the design
capabilities of sach element, such that
they meet the ts defined in
§25.1435(a)(1) through (a)(5); .

{%) Have means to minimize the - -
* selsase of harmful of hezardous
mncunmﬂouofhydxmncﬂmdor
uponhiothom

W lppked:h

§25.1435 Hydraulicoystems.” . . - --fnfsszsm 25.1183, 35.1185, cnd

(2) Element design. &chil-n-n 35,4208 if & flamimshie h;dnn!icfhnd
thohydnnhctystmmmtbcdadpﬁ Isused;end . --

BT e ﬂ)&thdmsdtomunyniubh

(I)Withmnd!ho ’ﬂ hydmmc by the eirplane
without leakage er permanent - must be identified
deformation that 1t fooam - < nnﬁnpanuindby
performing its intended function, end __ 5281541 A ST i e :
the ultimate without rupture. ' - {0 Tosts. To demonstrate complhnco
The proof and ultimate are “°. -with §$35,1435 and support complisnce
defined in terms of thie opersting “with § 25:1300, tests nust be conducted

: qn the hydraalic system(s), and/or
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subsystemn(s) and elements, except that
analysis may be used in place of or to
supplement testing, where the analysis
is shown to be reliable and appropriate.
All internal and external influences

must be taken into account to an extent ..

necessary to evaluate their effects, and
to assure reliable system and element
functioning and integration. Failure or
unacceptable deficiency of an element
or system must be corrected and be
sufficiently retested, where

(1) The system(s) subsystem(s), or
element(s) must be subjected to

performance, fatigus, smd sodurinces .~ The sjutein rellof prssure 1:25 times the

tastsrepresonmuve ofg@lmgmpnd DOP if a systam pressure relief device

ﬂx?h)t . - innotpnrtaftho dyilem deaign.
canplucquthmmm ' ﬁm dnnhcsysum

tested to determine - ’

performance and ﬁontoﬂ:eothu: - dmt:mu‘lmdnabq\memd

* systems, incloding simulation of ** - * ﬁ-nm\uthnoduﬂmuleﬁem

relevant failure conditions, snd to

m& or validste elament '

lirpllna n normal | over the - 4

. -'range of motion: of all assottated user -
-ysums Mmhmdumdni
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